. Sequence alignment of PepT Sh with bacterial and human POT homologues. The sequence alignment was made with Clustal Omega on default settings. Highly conserved (>80%) amino acids are highlighted in purple. Similar amino acids are coloured in magenta. The locations of transmembrane helices within the sequences are highlighted. The crystal structure of PepT Sh (PDB: 6EXS) with TM helices highlighted is shown at the bottom. Sequence alignments were coloured using TeXShade. Figure 3 . Valacyclovir and 5-aminolevulinic transport by PepT Sh . (A) IC 50 competition curves for dipeptide (AlaAla), tripeptide (AlaAlaAla), valacyclovir and 5-aminolevulinic acid in PepT Sh . Right panel: Chemical structures of 5-aminolevulinic acid (green) and valacyclovir (Lvaline scaffold shown in blue, acyclovir in red). (B) Measurement of valacyclovir transport using a pH reporter assay. PepT Sh was reconstituted into liposomes loaded with pyranine and potassium ions. The external solution contains either peptide, AlaAla (red) or valacyclovir (dark blue) and low potassium. On addition of valinomycin (+V) a membrane potential (negative inside) is generated, driving transport. (C) Measurement of 5aminolevulinic acid transport as in (B). The same interaction is also present in a second complex with 5-aminolevulinic acid (PDB:6HZP) (SI Table 1 ). It is clear from the difference electron density in both structures that K137 interacts with R37, most likely through a hydrogen bond, consistent with their role in proton coupling in the POT family. 
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